Northern Brazil contains remnants of Mesozoic flood basalts and hypabyssal rocks that were apparently emplaced during tectonism related to opening of the Atlantic Ocean. Analyses and new K-Ar ages reveal that this ~700 x 250 km Maranh~o province (5~176 has low-Ti basalts (~ 1.1 wt% TiO2) in the western part that range about 160 to 190 Ma, and high-Ti basalts (3.4~4.4wt% TiOz) in the eastern part about 115-122 Ma. Low-Ti basalt compositions are less evolved and have a smaller range, Mg # 62-56, than the high-Ti basalts, Mg # 44-33. General characteristics of the least evolved members of low-and high-Ti groups include, respectively, Zr 100 and 250 ppm, Sr 225 and 475 ppm, Ba 200 and 500 ppm, Nb 10 and 26 ppm, Y 29 and 36 ppm, La/Yb(n) 4.2 and 8.8, where La(n) is 30 and 90. Overall compositions resemble the low-and high-Ti basaltic rocks of the Mesozoic Serra Geral (ParanA) province in southern Brazil. The Maranhfio low-Ti basalts have more radiogenic Sr and Pb and higher 6tsO than the high-Ti basalts. Respectively, low-vs high-Ti: eSr 26-54 vs 15-18; Z~176 vs 18.22-.24; and 61sO 8.9-12.6 vs 6.5-8.6. Nd isotopes overlap: end --1.6 to --3.8 VS --2.1 to --3. Ages, compositions, and isotopes indicate that the low-and high-Ti groups had independent parentages from enriched subcontinental mantle. However, both groups can be modeled from one source composition if tow-Ti basalt isotopes reflect crustal contamination, and if the parentages for each group were picritic liquids that represent either higher (for low-Ti) or lower (for high-Ti) percentages of melting of that single source. When comparing Pb isotopes of Maranhfio and Serra Geral high-Ti basalts (uncontaminated) to evaluate the DUPAL anomaly, Maranhfio has Pb A7/4=4.6-11, and Pb A8/4=72-87; Serra Geral has Pb A7/4= 10-13, and Pb A8/4=95-125. The small difference is not enough to conform to DUPAL contours, and is inconsistent with large-scale isotopic heterogeneity of mantle beneath Brazil prior to rifting of South Offprint requests to: R.V. Fodor America from Africa. Maranh~o low-Ti magmas probably relate to the opening of central North Atlantic, and high-Ti magmas to the opening of equatorial Atlantic. The proposed greater percentage of source melting for low-Ti basalts may reflect a Triassic-Jurassic hotspot, while lesser melting for high-Ti magmas may relate to Cretaceous decompressional (rifting) melting.
Introduction
Much of the magmatism in South America was basaltic and associated with the opening of the Atlantic Ocean during the Mesozoic (Amaral et al. 1966; May 1971; Sial 1976) . Both northern and southern Brazil have basaltic representatives of the Mesozoic continental rifting events, but geologists have given most attention to those in the south, namely, the Paranfi, or Serra Geral, continental flood-basalt province, 160 to 110 Ma (e.g., Bellieni et al. 1984; Fodor et al. 1985a, b; Mantovani et al. 1985; Petrini etal. 1987; Hawkesworth etal. 1986 Hawkesworth etal. , 1988 . The studies have led to relevant petrologic observations for the Serra Geral basalt province, such as coexisting high-and low-Ti basalt groups with corresponding isotopic signatures and specific geographic occurrences. These characteristics have spawned conjecture about the South Atlantic subcontinental mantle with respect to mantle-source homogeniety/heterogeniety, lithosphere remobilization, contamination of basaltic magmas by crust, incompatible-element enrichment in basalts, and the DUPAL isotopic anomaly (e.g., Bellieni et al. 1986; Hawkesworth et al. 1986 Hawkesworth et al. , 1988 Fodor 1987) .
Less attention has been given to Mesozoic basalts in northern Brazil (Fig. 1 ), probably because little field exposure remains. Initial work in the Maranh~o basin of northern Brazil suggests that basalt and diabase emplacement occurred between 210 to 110 Ma (Sial 1976), which precedes and overlaps that of the Serra Geral Our intention is to bring the petrologic understanding of the northern Brazil basaltic rocks of the Maranhg.o province to a level comparable with that of the Serra Geral and to evaluate Maranhgo with respect to Serra Geral. This report therefore characterizes the Maranh~o province in terms of major-and trace-element geochemistry, isotope compositions, and new K-Ar ages, and relies heavily on comparison to the same kind of data for the Serra Geral (Paranfi) province. It contributes to evaluating Mesozoic subcontinental mantle of Brazil, and to the growing understanding of the composition of Atlantic mantle from Mesozoic to present, the melting processes within, and the role that continental crust had on basalt compositions.
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Sample locations and descriptions
We examined 29 basaltic rocks from the states of Maranh~o, Goias, and Piaui (Fig. 1) . Outcrops are limited to scattered exposures along road, quarry, and stream cuts. The sampled area is about 700 km across, and is divided by 45~ longitude into western and eastern parts, which, as analyses show, correlate with basalt compositions. We refer to the entire region as the Maranhg.o province, after the regional structural name, Maranhgo basin (e.g., Sial 1976; Asmus and Baisch 1983) .
Basalts collected west of 45~ contain clinopyroxene (augite), plagioclase, and Fe-Ti oxides, and sometimes pigeonite or olivine (altered to smectite) in largely intergranular, aphyric (sometimes microporphyritic) basaltic textures. Grain sizes are generally less than 1 ram. Most eastern Maranh~o samples have coarser (diabasic) textures of clinopyroxene, plagioclase, Fe-Ti oxides, and sometimes pigeonite, where grains are 1 to 3 mm. Some samples also have glass that is now partly devitrified and observed in thin sections as either isolated "clots" or in amounts large enough to comprise vitrophyric textures of glass charged with crystallites of Fe-Ti oxides.
Western samples, those from Maranh~o and Goias states, probably represent flood basalts, while those from eastern Maran-h~o largely were hypabyssal as dikes (Sial 1976) . Some samples from Piaui are exceptions; for example, 2 and 2A have basaltic textures.
